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assembly 6400B is installed directly above it, such that the oversized "V style lock secures plank assembly 
64Q0B. Nail 6420B then fixes the top of plank assembly 6400B to mounting surface 6410. This process is 
repeated with plank assembly 6400C, plank assembly 6400D, nail 6420C, and any additional plank 
assemblies and nails required to cover the mounting surface as desired. 

[0222J The lock and key design, combined with compressible regions 6310 and 6320, provide 
some "give" (lateral compensation) in siding system 6400. As a result, the siding will compensate for moderate 
non-planarity of mounting surface 6410 and siding system 6400 will appear planar (flat). 

[0223] Figure 31 shows a flow chart of a method 6500 of making a two-piece FC plank with an 
oversized V style lock and compressible regions, including the steps of: 

[0224] Step 6510: Manufacturing plank. In this step, a plank is preferably manufactured 
according to conventional Hatschek methods. 

[0225] Sfep 6520; Bonding plank pieces. In this step, plank body 6105 is bonded to lock 
assembly 6150 to form the plank assembly 6100 shown in Figure 24. The method of bonding two pieces of 
FC material to form a two-piece plank either using a polymeric hot-melt adhesive or a cementitious adhesive is 
described above in greater detail. Some alternate embodiments may not require this step if they do not 
include bonded pieces. 

[0226] Step 6530: Machining plank to form key and lock. In this step, planks are fabricated 
and machined to the requisite shape. In reference to Figures 24-26, plank body 6105 is cut to form the plank 
top surface 61 10 and plank bottom surface 6130. Specifically, plank top surface 61 1 0 is cut (to form the key) 
at an angle of 0, which ranges from about 5 degrees to 60 degrees, as shown in Figure 26. Plank bottom 
surface 61 30 is cut at an angle of p, which ranges from about 0 to 30 degrees, as shown in Figure 27. To form 
the lock assembly 6150, the bonded piece is first cut at angle beta to form lock bottom surface 6360, as shown 
in Figure 27. The remaining surfaces of lock assembly 6150 are cut to meet the specifications of length and 
angle listed in Table 4 above. Moreover, this step uses the same method as described above in making a 
two-piece plank with a lock and key design, including steps required to cut the plank. 

[0227] Sfep 6540; Attaching compressible regions. In this step, first compressible region 6310 
and second compressible region 6320 are attached to lock assembly 6150. Materials that may be used for 
compressible regions 6310 and 6320 include commercially available products such as polyurethane 
elastomeric foam, rubber, rubber foam, and silicone rubber. The compressible regions are applied using 
conventional application methods, such as "Nordsons" FoamMelt <"» application equipment such as the Series 
130, applied at about 250 degrees F to 350 degrees F. First compressible region 6310 is applied to the length 
of the lock assembly 6150 along lock inner angled surface 6315, and second compressible region 6320 is 
applied to the length of lock assembly 6150 along lock inner surface 6325. as shown in Figure 27. The 
thickness y of compressible region 6310 and compressible region 6320, as shown in Table 4, may range from 
about 1/32" to 1/8". 
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[0228] This particular embodiment describes a two-piece plank; however, the use of 
compressible regions may be applied to other plank designs as well. Some examples of planks that could 
utilize this feature are any of the above-described one or two piece planks and the below-described plank 
having a plastic spline. An extruded plank could utilize this feature, as could any plank of similar shape that 
uses a locking mechanism in place of face nailing an outer plank bottom edge to an inner plank top edge, 
where the inner plank top edge has been nailed to a frame. Exemplifying diagrams of two plank designs that 
could utilize the compressible regions are shown in Figure 32. 

[0229] Figure 32A and 32B show plank designs that could utilize compressible regions to 
enhance the plank functionality. Figure 32A shows extruded plank 6810 with first compressible region 681 2A 
and second compressible region 6814A. Figure 32B shows hollow plank 6820 with first hollow region 6815 
and second hollow region 6817, where the hollow regions may be filled with foam or other material, or left 
open with no fill, and also shows first compressible region 6812B and second compressible region 6814B. 

[0230] The design described above advantageously allows planks to be more easily installed 
on non-planar walls because they can be fit together without excessive force. The compressible material also 
advantageously forms a capillary break, such as described below. Furthermore, the compressible material 
acts as a seal against wind and rain. 
V. TWO-PIECE PLANK HAVING A PLASTIC SPLINE 

[0231] In additional embodiments, a plastic spline having a butt and lock is provided, which is 
designed for use in combination with a FC plank for a siding application. The result is a two-piece FC plank 
assembly having an FC siding plank bonded with an adhesive to a plastic spline having a butt and lock. 

[0232] Advantageously, the siding assembly of these embodiments provide a lightweight siding 
assembly having a reduced amount of the FC material while maintaining an aesthetically pleasing shadow line 
when installed. They also provide for a low-cost siding assembly with increased stiffness and strength, which 
reduces breakage and improves handleability and ease of installation. The siding assembly is also suitable for 
blind nailing and capable of high wind loads. The spline can also be easily manufactured from plastic with fine 
details using an extrusion and or molding processes well known in the art. The term plastic includes, but is not 
limited to, polymeric resins, copolymers and blends thereof with suitable flexural and tensile strength for the 
anticipated use and a heat deflection point well above the maximum normally experienced in the building 
environment (approximately 40'C to 60° C). Such plastics could include but are not limited to: polystyrene, 
polyvinyl chloride, polyolefin, polyamide (nylon), and ABS. These plastics can contain mineral fillers to reduce 
cost or weight and improve strength or toughness properties. Alternatively, these plastics may also contain 
fibers to improve tensile strength. The plastic spline can be manufactured using low grade or recycled plastic 
for additional cost savings without sacrificing desired attributes. 

A. Spline with Angled Lock 

[0233] Figure 33 shows an isometric view of the siding plank assembly of one preferred 
embodiment. Plank assembly 7400 includes a plank 7100 and a spline 7200. Plank 7100 is preferably a 
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IN THE CLAIMS: 



1. A reinforced fiber cement article, comprising 

a fiber cement article having a front surface and a back surface; and 
a reinforcing fixture having a surface bonded along a length of at least one of the 
front surface and the back surface to improve the strength of the fiber cement article. 

2. The reinforced article of Claim 1, wherein the surface of the reinforcing fixture has an 
area that is less than the surface area of the at least one of the front surface and the back surface 
to which the reinforcing fixture is bonded. 

3. The reinforced article of Claim 2, further comprising a high-shear strength adhesive 
layer situated between the fiber cement article and the reinforcing fixture. 

4. The reinforced article of Claim 3, wherein the high-shear strength adhesive layer 
covers a portion of the front surface of the fiber cement article for bonding the reinforcing fixture 
to the fiber cement article. 

5. The reinforced article of Claim 3, wherein the high-shear strength adhesive layer 
covers a portion of the front surface and the back surface of the fiber cement article for bonding 
the reinforcing fixture to the front and the back surface of the fiber cement article. 

6. The reinforced article of Claim 2, wherein the reinforcing. Fixture has a tensile 
strength greater than the fiber cement article. 

7. The reinforced article of Claim 2, wherein the reinforcing fixture is more flexible than 
the fiber cement article. 

8. The reinforced article of Claim 2, wherein the remforcmg fixture is a metal foiL 

9. The reinforced article of Claim 2, wherein the reinforcing fixture is a woven metal 

mesh. 

10. The reinforced article of Claim 2, wherein the reinforcing fixture is a polymer film. 

1 1. The reinforced article of Claim 2, wherein the reinforcing fixture is a polymer fabric 

mesh. 

12. The reiriforced article of Claim 1 1, wherein the polymer fabric mesh is non-woven. 

13. The reinforced article of Claim 2,. wherein the reinforcing fixture has a thickness, 
width, and length. 
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14. The reinforced article of Claim 13, wherein the length of the reinforced fixture is 
substantially the same as die length of the fiber cement article. 

15. The reinforced article of Claim 13, wherein the reinforcing fixture is an interlocking 
member. 

16. The reinforced article of Claim 1 5, wherein the interlocking member is a butt piece. 

17. The reinforced article of Claim 15, wherein the interlocking member is a plastic 

spline. 

18. The reinforced article of Claim 13, wherein the reinforcing fixture is a nailing skirt 
for attaching and supporting the fiber cement article to the exterior of a building. 

19. The reinforced article of Claim 2, wherein the fiber cement article is a flat siding 

plank. 

20. The reinforced article of Claim 2, wherein the fiber cement article is a roofing shake. 

21. The reinforced article of Claim 2, wherein the fiber cement article has a hollow 
extruded profile. 

22. The reinforced article of Claim 2, wherein the fiber cement article has a length 
extending from one end to another end of the article and the reinforcing fixture has a length that 
is substantially the same as the length of the article. 

23. The reinforced article of Claim 22, wherein the at least one reinforcing fixture 
extends along the entire length of the fiber cement article. 

24. The reinforced article of Claim 2, wherein the fiber cement article has a plurality of 
faces, wherein each of the plurality of faces has a surface area. 

25. The reinforced article of Claim 24, wherein the reinforcing fixture has a surface that 
. is bonded to a localized region on at least one of the plurality of faces to reinforce at least one 
area on the fiber cement article and to improve the strength of the fiber cement article. 

26. The reinforced article of Claim 25, wherein the localized region contains at least one 
area where additional tensile or impact strength is needed on the fiber cement article. 

27. The reinforced article of Claim 26, wherein the surface of the reinforcing fixture has 
aaarea that is less than the surface area of the at least one of the plurality of faces to which the 



28. The reinforced article of Claim 27, wherein the reinforcing fixture has a width, a 
length, and a thickness, wherein the thickness is substantially constant along the width of the 



29. The reinforced article of Claim 28, wherein the fiber cement article has a width, a 
length, and a thickness that is less than about 5/16 of an inch. 

30. The reinforced article of Claim 29, wherein the thickness of the fiber cement article is 
about 3/16 of an inch. 

31. The reinforced article of Claim 28, wherein a portion of the reinforcing fixture 
extends beyond an edgeof the fiber cement article. 

3 2. The reinforced article of Claim 31, wherein the reinforcing fixture is a nailing skirt. 

33. The reinforced fiber cement article of Claim 3, wherein the high-shear strength 
adhesive layer is composed of mechanical properties capable of maintaining the bond between 
the reinforcing fixture and the fiber cement article such that the reinforced fiber cement article 
withstands failure even after being subjected to five wet/dry cycles of soaking in saturated CaO 
solution at 60°F. 

34. The reinforced article of Claim 33, wherein the high-shear strength adhesive layer 
covers a portion of the front surface of the fiber cement article for bonding the reinforcing fixture 



35. The reinforced article of Claim 33, wherein the high-shear strength adhesive layer 
covers a portion of the front surface and the back surface of the fiber cement article for bonding 
the reinforcing fixture to the front and back surface of the fiber cement article. 

36. The reinforced fiber cement article of Claim 3, wherein the high shear strength 
adhesive is composed of mechanical properties capable of maiiUaining the bond between the 
fiber cement article and the reinforcing fixture such that the reinforced fiber cement article 
withstands failure even after being subjected to twenty-five soak/freeze/thaw cycles. 

37. The reinforced fiber cement article of Claim 3, wherein the high shear strength 
adhesive has a viscosity sufficient to penetrate into fiber cement at about 200 to 400°F. 

38. The reinforced fiber cement article of Oaim 3, wherein the high shear strength 
adhesive is a hot-melt type adhesive. 



method for making a fiber cement article with a localized reinforcing fixture, 



detennining points of stress on the fiber cement article; 

selecting a reinforcing fixture for improving the strength of the fiber cement 
article at the points of stress; and 

bonding the reinforcing fixture to the points of stress on the fiber cement article. 

40. The method of Claim 39, wherein detenmning points of stress on the fiber cement 
article involves analyzing the stresses on the fiber cement article in its installation of intended 
use. 

41. The method of Claim 39, wherein selecting a reinforcing fixture comprises 
detenmning me shape, dimension, and appropriate material based on a stress analysis of the fiber 
cement article in its installation or intended use. 

42. The method of Claim 41, wherein selecting a reinforcing fixture further comprises 
fabricating the reinforcing fixture. 

43. The method of Claim 39, wherein bonding the reinforcing fixture to the fiber cement 
article comprises applying an adhesive to a surface of me article. 

44. The method of Claim 43, wherein bonding the reinforcing fixture further comprises 
applying an adhesive to a surface of the fixture. 

45. The method of Claim 43, wherein the reinforcing fixture is attached to a surface of 
the fiber cement article after an adhesive is applied to the article surface. 

46. The method of Claim 45, wherein a pressure is applied to the reinforcing fixture and 
article after the reinforcing fixture is attached to the surface of the fiber cement article. 

47. The method of Claim 46, wherein the fiber cement article and reinforcing fixture are 
held in place in a press for a predetermined amount of time, pressure, and temperature in order to 
permanently bond them together. 

48. The method of Claim 47, wherein the fiber cement article with the localized 
reinforcing fixture is removed from the press. 

49. The method of Claim 39, wherein the reinforcing fixture selected is an interlocking 



50. The method of Claim 39, wherein the remforcirig fixture selected is a flailing skirt for 
attaching and supporting the fiber cement article to the exterior of a building. 

51. The method of Claim 39, -wherein the fiber cement article is a flat siding plank. 

52. The method of Claim 39, wherein the fiber cement article is selected from the group 
consisting of a roofing shake, slate and tile. 

53. A reinforced fiber cement roofing material, comprising: 

a fiber cement roofing material having a front surface and a back surface, wherein 
the front surface and the back surface each have a surface area; and 

at least one reinforcing fixture having a surface bonded to at least one localized 
region of the fiber cement roofing material, wherein the localized region contains an area 
where additional tensile or impact strength is needed on the fiber cement article and the 
surface area of the at least one localized region is less than the surface area of the at least 
one of the front surface and the back surface of the fiber cement roofing material to 
which the at least one reinforcing fixture is bonded; 

wherein the at least one reinforcing fixture is bonded to the at least one localized 
region by a high shear strength adhesive. 

54. The reinforced fiber cement roofing material of Claim 53, wherein the at least one 
reinforcing fixture is a mesh. 

55. The reinforced fiber cement roofing material of Claim 54, wherein the mesh is made 
from a polymeric material. 

56. The reinforced fiber cement roofing material of Claim 53, wherein the roofing 
material is selected from the group consisting of a roofing slate, shake, or tile. 
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